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INTRODUCTION
Acute urinary retention is a common complicationfollowing lower limb arthroplasty with the incidenceranging from 10.7% to 84%.1 Postoperative urinaryretention can lead to significant morbidity, such asprosthetic infection and sepsis.2 The spread of infectionfrom the urinary tract to cause deep joint sepsis hasbeen well documented and is more common followingknee arthroplasty with a quoted incidence of 2.5% ascompared with 0.64% post-hip arthroplasty.1 Studieshave shown increased incidence of urinary retention inpatients using epidural when compared with non-epidural techniques.3-5 The incidence of postoperativeurinary retention is significantly lower in patientsreceiving continuous peripheral nerve blocks comparedwith epidural anesthesia.6-8 However, in any of thesestudies urinary retention has not been looked as theprimary outcome.
Pain after total knee arthroplasty (TKA) is severe,9,10and effective postoperative pain control allows forearlier ambulation and initiation of physiotherapy, whichhastens recovery, reduces the length of stay in thehospital, and lowers the risk of postoperative complications.
This study is aimed to compare the frequency of urinaryretention and requirement of bladder catheterization inpatients undergoing TKA while receiving eithercontinuous epidural analgesia or single-shot femoralnerve block; and also compared the frequency ofpostoperative nausea, vomiting and sedation, as well assurgical outcomes and patient satisfaction between thetwo groups.
METHODOLOGY
This randomized controlled study was conducted in theoperating rooms of the Aga Khan University Hospitalafter approval from University's Ethics Review Committee(reference number: 2768). Primary investigator obtainedwritten and informed consent from all ASA I, II & IIIpatients of either gender aged between 30 and 70 years,scheduled for unilateral total knee arthroplasty.Exclusion criteria were patient refusal, allergy to localanesthetics, paracetamol or other study drugs, history ofopioid dependence, contraindications to spinal/epiduralanesthesia, femoral nerve block (coagulation defects,infection at puncture site etc.), inability to use patient-controlled analgesia (as assessed at the time ofinformed consent), history of urinary retention,neurogenic bladder, or any urologic problem. Patientswere randomly allocated by draw method to either of thetwo treatment groups, i.e. epidural group (group E) orfemoral nerve block group (group F). After application ofroutine monitoring, i.e. electrocardiography (ECG), pulseoximetry (SpO2), non-invasive blood pressure (NIBP)
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and end-tidal carbon dioxide (ETCO2), patients wereinduced using propofol 2mg/kg and atracurium 0.5 mg/kg;and endotracheal intubation was done. Anesthesia wasmaintained using isoflorane with oxygen and nitrousoxide, to maintain a MAC of 1.
After induction of general anesthesia, patients weretreated according to their group allocation. Patients inepidural group (group E) were turned to lateral positionfor epidural catheter placement in lumbar region.Epidural catheter was loaded with 0.25% bupivacaineand infusion of bupivacaine 0.1% + fentanyl 2 mcg/mlwas started at 8 - 12 ml per hour.
For patients in the femoral nerve block group (group F),ultrasound-guided femoral nerve block was performedusing 20 ml 0.375% bupivacaine.
The surgeons were then allowed to proceed with thesurgical procedure. After the completion of theprocedure, patients were shifted to the Post-AnesthesiaCare Unit (PACU). Time of arrival in the PACU was takenas 0-hour. Patient controlled intravenous analgesia(PCIA) was started for the patients in group F; usingmorphine with a bolus of 1 to 1.5 mg, no backgroundinfusion, and a lock-out time interval of 10 minutes.Patients in both groups were prescribed inj. paracetamol1-gm every 8 hourly till the time proper oral intake isstarted, when paracetamol was given 1 gm every 8hours, orally. If there was failure to perform epidural ornerve block, or the epidural was not working, then thepatient was excluded from the study. Data regardingurinary retention was collected on the questionnaire atintervals 0 to 24 hours and final outcome for urinaryretention was taken at 24 hours.
Sample size calculation was based on the study bySingelyn et al., where urinary retention was significantlyhigher in continuous epidural analgesia group thansingle shot femoral group (40 vs. 0%). Therefore, P1was considered as 40% and P=0%. A sample size of 16patients per group would have a 95% power of detectinga 40% difference in frequency of urinary retention at the0.05 level of significance. It was decided to include 60patients (30 in each group) to account for possible drop-outs.
Data was analyzed with SPSS (statistical package forsocial sciences) version 19. Frequencies and percentageswere computed for qualitative variables like gender,urinary retention, postoperative nausea and vomiting(PONV) and sedation. Mean and standard deviationwere computed for age, height and weight, maximalknee flexion, hospital stay, time taken to mobilize out ofbed, and time of first solid meal intake. Independentsample t-test was applied to compare mean differencebetween groups and Chi-square test was used tocompare frequency of urinary retention between groups.p<0.05 was considered level of significance.
RESULTS
A total of 60 patients with unilateral total kneearthroplasty were included in the study. Patients wererandomly allocated into two groups. Thirty patients weretreated with epidural (Group E) and 30 were treated withfemoral nerve block (Group F). The average age of thepatients was 59.58±5.85 years. Mean age, weight andheight were not significantly different between thegroups (Table I). There were 28 (46.7%) male and 32(53.3%) female patients. Proportion of gender was alsonot significant between the two groups (p=0.12) aspresented in Table I.
Frequency of urinary retention in patients was notsignificant between groups at 0 hour and at 1-hour but itwas observed that at 12 hours urinary retention wassignificantly high in Group E as compared to Group F(56.7% vs. 26.7%; p=0.018). Final outcome regardingthe urinary retention of the patients between groupswere assessed at 24 hours as also displayed in Table II.Frequency of urinary retention was significantly higher at24 hours in Group E than Group F (46.7% vs. 6.7%;p=0.0005).
PONV scores were significantly low (p<0.05) in Group Fvs. Group E as shown in Table III. Sedation score andmaximal knee flexion at 24 and 48 hours were notsignificantly different between groups. Mean hospitalstay was significantly lower in group F as compared togroup E [157 ±9.75 hours vs. 162.7 ±11.77 hours;p=0.046]. Mean time taken to mobilize out of bed, was
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Table II: Compare the frequency of urinary retention in patients under-going unilateral Total Knee Arthroplasty receiving continuousepidural analgesia vs. single-shot femoral nerve block.
Time (hours)                    Urinary retention and need P-valueof bladder catheterization
Group E Group F
n=30 n=30
0 hour 28 (93.3%) 26 (86.7%) 0.38
1 hour 18 (60%) 17 (56.7%) 0.79
12 hours 17 (56.7%) 8 (26.7%) 0.018*
24 Hours 
(Final outcome) 14 (46.7%) 2 (6.7%) 0.0005*
Chi-square test for proportion difference at each point time.
Table I: Comparison of characteristics of patients between groups.
Variables Group E Group F P-value
n=30 n=30
Age (years) 58.97 ±6.01 60.20 ±5.52 0.42
Height (cm) 163.13 ±8.59 164.83 ±8.97 0.45
Weight (kg) 77.57 ±8.09 80.03 ±8.29 0.24
Gender, n (%)
Male 11 (36.7%) 17 (56.7%) 0.12
Female 19 (63.3%) 13 (43.2%)
Procedure, n (%)
Left TKA 11 (36.7%) 15 (50%) 0.29
Right TKA 19 (63.3%) 15 (50%)
Data are presented as mean ± SD and n (%).T-test for mean difference; Chi-Square test for proportion difference.
significantly low in group F than group E [25.73 ±4.18hours vs. 38.17 ±6.53 hours; p=0.0005] while mean timeof the first solid intake was not significant between groups[Group E vs. F: 9.23 ±2.92 hours vs. 8.57 ±1.94; p=0.302].Regarding the satisfaction and recommendation ofmethods of pain relief, 83.3% (25/30) and 86.7% (26/30)patients were satisfied and 83.3% (25/30) and 93.3%(28/30) responded to recommend the same method ofpain relief to their family and friends in group E and F,respectively. There were no significant differences betweengroups in rate of satisfaction and recommendation (p=0.718and p=0.228 respectively).
DISCUSSION
Postoperative urinary retention remains a challenge anda topic of interest for arthroplasty, contributing tosignificant morbidity and can be the cause of prostheticinfection and sepsis as a consequence of hematogenicspread of infection secondary to bladder catheterization.The sequelae of postoperative urinary retention hindermobilization and thus can increase the length of hospitalstay. Considerable work has been done to estimate theincidence of postoperative urinary retention in jointarthroplasties. However, the available data regarding theincidence of postoperative urinary retention variesbecause of differences in the study designs and differentcriteria used to detect postoperative urinary retention asshown by Bjerregaard et al.11 The findings of this studyare consistent with a higher frequency of postoperativeurinary retention at 24 hours in patients receivingepidural analgesia (group E) when compared withfemoral nerve block (group F). These results areconsistent with the findings of a meta-analysis by Fowleret al.12 It showed a reduction in postoperative urinaryretention with the use of peripheral nerve blocks. Similarresults were shown in systemic reviews by Choi et al.13and Cook et al.14 Balderi and Carli also reportedcomparable incidence of postoperative urinary retention
in patients receiving peripheral nerve block in lower limbarthroplasty.15 In their retrospective review of 125patients, Lingaraj et al. showed that use of postoperativeepidural analgesia is associated with significant post-operative urinary retention.3 The study by McQueenet al. revealed a significantly increased incidence ofurinary retention when comparing epidural with non-epidural anaesthesia.16 Singelyn et al. demonstratedthat continuous femoral nerve sheath block hasfavorable side effect profile in comparison to epiduralanalgesia and intravenous patient controlled analgesiawith morphine.17
As stated earlier, literature reports a variable incidenceof postoperative urinary retention owing to the differencein the definitions of outcome, i.e. postoperative urinaryretention and also there is variance in study designs.Cochrane review by Chan et al. showed that there is nosignificant difference in the risk of urinary retention whencomparing femoral nerve block with epidural, whilelooking at final outcome at 72 hours.18 Chu et al. andIzard et al. did not show any difference between regionaland general anaesthesia when comparing urinaryretention.19,20 In a retrospective review, Kumar et al.showed increased postoperative urinary retentionassociated with postoperative morphine consumption.1Chan et al. reported no significant difference in sedationscores, knee flexion at 24 hours, and time to firstmobilize out of bed.18 They showed a reduced risk ofnausea/vomiting and a higher patient satisfaction withfemoral nerve block when compared to epiduralanalgesia. However, this Cochrane review included only10 papers out of 45, comparing epidural with femoralnerve block. It also concluded that continuous femoralnerve block is better than single-shot method.
The present study results are comparable to many of theprevious studies; however, there are certain limitationsto the generalization of results as the present studymainly focused on unilateral TKA. This study excludedpre-existing bladder outflow obstruction in patients thatcan confound the results and can be addressed usingthe International Prostate Symptom Score (IPSS)including patients with pre-existing bladder outflowobstruction in future carefully designed studies. Theformat of this study did not make it feasible to blinding,which confers a significant risk of bias. A study designthat eliminates the risk of bias needs to be consideredbefore the results can be considered generallyapplicable. Studies can be designed in the future toencompass a greater population of patients with variedprocedures feasible for consideration of epiduralanalgesia vs. femoral nerve block that will betterestablish the findings of this study.
CONCLUSION
Single-shot femoral nerve block offers a more favorableprofile in terms of postoperative urinary retention
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Table III: Comparison of PONV between groups.
Time Nausea and Group E Group F P-valuesvomiting scale n=30 n=30
Baseline Zero - none 18 (60%) 30 (100%)
1 - mild 7 (23.3%) 0 (0%)
2- moderate 5 (16.7%) 0 (0%) 0.001
1 hour Zero - none 21 (70%) 18 (60%)
1 - mild 9 (30%) 7 (23.3%) 0.065
2- moderate 0 (0%) 5 (16.7%)
2 hours Zero - none 22 (73.3%) 18 (60%)
1 - mild 6 (20%) 10 (33.3%) 0.49
2- moderate 2 (6.7%) 2 (6.7%)
24 hours Zero - none 18 (60%) 30 (100%) 0.001
1 - mild 10 (33.3) 0 (0%)
2- moderate 2 (6.7%) 0 (0%)
48 hours Zero - none 24 (80%) 30 (100%)
1 - mild 6 (20%) 0 (0%) 0.024
2- moderate 0 (0%) 0 (0%)
Chi-Square and Fisher exact test applied. 
avoiding potential complications of urinary sepsis andprosthetic infection, thereby facilitating earliermobilization and shorter in-hospital stay when comparedto epidural analgesia. A recommendation for the changein analgesic modality can be considered afteraddressing the potential confounders and designingstudies that establish these findings more strongly.
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